Elevated levels of asparagine synthetase activity in physiologically and genetically derepressed Chinese hamster ovary cells are due to increased rates of enzyme synthesis.
The activity of asparagine synthetase in Chinese hamster ovary (CHO) cells is increased in response to asparagine deprivation or decreased aminoacylation of several tRNAs (Andrulis, I. L., Hatfield, G. W., and Arfin, S. M. (1979) J. Biol. Chem. 254, 10629-10633). CHO cells resistant to beta-aspartylhydroxamate have up to 5-fold higher levels of asparagine synthetase than the parental line (Gantt, J. S., Chiang, C. S., Hatfield, G. W., and Arfin, S. M. (1980) J. Biol. Chem. 255, 4808-4813). We have investigated the basis for these differences in enzyme activity by combined radiochemical and immunological techniques. The asparagine synthetase of beef pancreas was purified to apparent homogeneity. Antibodies raised against the purified protein cross-react with the asparagine synthetase of CHO cells. Immunotitrations show that the amount of enzyme protein in physiologically or genetically derepressed CHO strains is proportional to the level of enzyme activity. Measurement of the relative rates of asparagine synthetase synthesis by pulse-labeling experiments demonstrate that the difference in the number of asparagine synthetase molecules is closely correlated with the rate of enzyme synthesis. In contrast, the half-life of asparagine synthetase in wild type cells and in physiologically or genetically derepressed cells is very similar. It appears that the increased levels of asparagine synthetase can be attributed solely to an increased rate of enzyme synthesis.